The study of inorganic tin (SnCI2, SnCt4) and methyltin compou.nds (MeSnC13, Me2SnCI, Me3SnC1) effects on the enzymatic activity of alcohol dehydrogenase (ADH) in the reaction of ethanol oxidation has been carried out. The experimental results of the study show that inorganic tin and methyltin substances induce slight inhibition of the catalytic activity of horse liver alcohol dehydrogenase (HLADH), unable to be improved during pre-incubation with the enzyme. The conditions for carrying out the kinetic investigation of the mentioned phenomenon were optimized and as it turned out the mechanism of methyltin trichloride action, as the most effective methyltin inhibitor, is more complex than the proposed interaction of the metal atom with SH-groups of the enzyme protein. It was demonstrated that the tin compounds act in the same manner as methylmercury compounds and might serve as oxidative agents towards the co-enzyme NADH.
INTRODUCTION
Due to the widespread industrial application of tin and its organic derivatives a considerable amount of these compounds has entered various ecosystems. Whereas inorganic tin compounds are considered to be non-toxic, the toxicological pattern of organotins is complex. They show specific toxic effects to different organisms even at very low concentrations/1/.
There are considerable variations in toxicity within the class of organotin compounds [RnSnX4., (n =. 1 3)], depending both on the nature and number of organic groups R and on the nature of species formed in different media/2/. Special attention is given to methyl derivatives of tin [(CH3)nSnXn.n (n 1 3)] since these organotins are formed in the environment as a result of biomethylation processes/3/.
The toxicity of organotins is associated with their ability to react with free SH-groups 
RESULTS AND DISCUSSION
Optimization of the reaction conditions in the study of methyltins influence on the enzymatic activity of alcohol dehydrogenase.
The reaction of ethanol oxidation was chosen as the indicator one. The dependences of the reaction rate in the presence and/or in the absence of inhibitors on the pH medium and the reagents concentrations were studied. The conditions were considered to be optimum if the inhibition effect was clear and convenient for detection whereas the reaction rate was high enough to monitor it. The optimized conditions are: TRIS-HC1-buffer pH 9 is of only secondary importance /13/. The most important fact is that the mode of organotins binding to proteins moieties is determined by the strength of Lewis acidicity which is influenced also by the organic group nature bound to Sn atom/15/. Therefore the study of the influence of methyltin compounds on the enzyme activity might be carried out using chloride compounds comparing the role of methyl groups. At the same time one should keep in mind the complexity of the hydrolysis products formed in the medium. Thus it was important to determine the methyltins influence on the alcohol dehydrogenase activity depending on the number of methyl groups in the organotin molecules.
Study of the influence of methyltin compounds on the HLADH catalytic activity.
Methyl derivatives of Sn(IV) possessing various numbers of organic groups (MeSnC13, Me2SnCI2, Me3SnC1) and inorganic compounds of Sn(II) and Sn(IV) (SnCI2, SnCI4) were selected for the investigation.
The influence of all the substances mentioned above upon the enzyme activity was studied in a wide concentration range. It was shown that the catalytic activity of HLADH decreased significantly in the presence of high concentrations (about 1 mg/ml) of all methyltin compounds under investigation. At the same time it was found that 10 lag/ml content of SnCI2 had no effect on HLADH activity, whereas SnCI4 at the same concentration inhibited the enzyme sufficiently.
The dependence of the reaction rate on the enzyme-inhibitor pre-incubation time for all the substances under consideration was studied. The data obtained clearly showed that the inhibition effects were not affected by pre-incubation of the enzyme with the inhibitor, neither inorganic Sn(II)/Sn(IV), nor any methyltin compounds.
It is known that the toxicity of alkyl derivatives of tin decreases in the sequence Me3SnCI > MezSnC12 > MeSnC13 with the latter believed to be a low-toxic compound/16/. The toxicity of tin compounds is usually attributed to the enzyme inhibition caused by the interaction of tin atom with SH-groups in the active site/1, 16/. On the other hand, methyltin compounds exhibiting clear-cut oxidative capacity which increases in the series Me3SnC1 < Me2SnC12 < MeSnC13, can participate in biochemical redox reactions such as transformation of NADH to NAD+/5/.
The data on the inhibition of HLADH catalytic activity by methyltin compounds have shown that these substances exhibit loss of the enzymatic activity due to the interaction with thiol groups: It is also clear that the inhibition grows simultaneously with the oxidative capacity of the investigated substances. Taking into consideration the fact that equal amounts of Sn(II) and Sn(IV) showed drastically different inhibition levels of HLADH activity-less than 5% in the case of Sn(II) and 59% in the case of Sn(IV) it should be stated that the oxidation state of the metal center also plays an important role in the inhibition of the enzyme activity. (Figs. 1, 2) with methyltin trichloride as the model inhibitor and the most effective one studied in this work. It was shown that the studied methyltin compounds inhibited the enzyme incompetitively. This fact confirms the assumption that the mode of methyltin compounds action is more complex than the simple formation of the coordination bond between tin atom and sulphur atom in the protein moiety of the enzyme. (Table 2 ). The reason for this fact assumed to be found in their structure specificities. First of all there is a difference in their active sites configuration, and accessibility, and reactivity of SH-groups/14/. It should be also noted that additional vagueness is present because of using an extract of fish liver instead of isolated LDH /8/. Therefore it is difficult to determine whether MeSnC13 affected only LDH activity or was in conjunction with the extract media. Table 1 Comparison of the investigation conditions of LDH [5] Table 2 Kinetic data on the inhibition of ADH and LDH [5] The experinaental data of the study show that inorganic tin and methyltin substances induce slight inhibition of the catalytic activity of HLADH in the reaction of ethanol oxidation, unable to be improved during pre-incubation with the enzyme. The conditions for carrying out the kinetic investigation of the mentioned phenomenon were optimized and as it turned out the mechanism of methyltin trichloride action, as the most effective methyltin inhibitor, is more complex than the proposed interaction of the metal atom with SH-groups of the enzyme protein. It was demonstrated that the tin compounds act in the same manner as methylmercury compounds.
